The objective of the paper is to recognize the role of internal and external factors in the trade balance. The analysis of the trade balance is useful to help formulate goals and premises of economy policy to properly allocate production means to eliminate the negative eff ects of trade liberalization. The authors have studied data about trade of agricultural commodities in the years 2000-2010. To measure the impact of macroeconomic variables used a regression model. The macroeconomic factors included: X 1 (infl ation), X 2 (investment in agriculture and hunting), X 3 (GDP) and X 4 (exchange rate) and X 5 (FAO food price index). We wanted to recognize the impact of macroeconomic factors on: Y 1 (total export), Y 2 (total import), Y 3 (trade balance).
INTRODUCTION
Poland joined EU with other countries in 2004 and this experience caused a technological shock linked with joining to new markets and fi nancing development of agriculture and other sectors of economy (Ferreira Lopes, Neves Sequieira, 2014) .
One of the most important factors shaping the development of agriculture is the demand by internal and export markets. The integration of Poland with EU in 2004 changed the conditions of agri-food product trade because it abolished tariff s between all countries in the Common Market. Before integration Poland was a net importer of agrifood products, whereas a er integration it became net exporter. The exports to current EU countries increased by 4.4 times in the years 2000-2007, whereas imports increased as well, but only by 2.6 times, which created a 2003 trade surplus of 2 mld euro (Stańko, 2008) .
The increasing processes of liberalization of trade, the increased openness of the Polish food economy to the world, and the inclusion in Common Market and acceptance of common tariff s of trade changed the conditions for trade of Polish agri-food products (Poczta, Pawlak, 2008) . Some changes that happen in the world caused by globalization which have an impact on the demand and supply of food on a global scale, too. The basic factor shaping the increase of global food demand is the increase of population in developing countries and the increase of GDP per capita in many countries. These factors will cause an increase in the structure of consumption in developed countries (Szymanowski, 2009) . In developing countries the structure of food consumption will change by a decreased consumption of cereal and rice and the increase of meat, vegetables, fruits and milk products. Some parts of agriculture production will be devoted to biofuel production, which will cause the increase of agricultural product prices (Czyżewski, Poczta-Wajda, 2008) .
The changes of regulation of trade a er Polish accession to EU stream out mainly from taking all instruments and rules of Common Trade Policy to other countries, mainly common tariff s, nontariff instruments and increasing conventions with trade partners from EU. As a consequence Polish entrepreneurs gained the same conditions in exporting as exporters from other EU countries (Pawlak, 2014) .
The agri-food products trade has is an important component of global trade in Poland. The contribution of exports of agri-food products in global export increased from 8% before integration to 13% in 2013. On the other hand, the contribution of imports of agri-food products in global import increased from 7% before integration to 9.2% in 2013. The agri-food products sector is ae branch of the national economy which gained positive balance of trade (Szczepaniak, 2014) .
This article is organized as follows. First, we discuss the trade balance of agriculture. Then we present the data and model of analysis. The purpose is to estimate the impact of macroeconomic factors on foreign trade. The next part of the paper describes the macroeconomic factors such as: agri-food products trade, GDP, investments in agriculture, and infl ation. The fi nal section presents the impact of chosen macroeconomic factors on Polish agri-food products trade. At the end the authors present conclusions.
Foreign Trade in the Literature
The theories of international trade have macroeconomic character. These theories are based on access of information in the production and do not include the costs of product preparation and purchasing technology. Therefore, technological advantage and technology transfer were not discussed, nor is the role of enterprises included in these theories (Gorynia, 1998) .
A very important trade theory was mercantilism. The surplus of trade could be achieved by the export of manufactured goods and the import of resources. This approach encouraged the introduction of tariff s on foreign products (Landreteh, Colander, 2005) . The wealth of a country was the result of a trade surplus with other countries. This meant the benefi ts were achieved by one country, while other countries suff ered losses (Stankiewicz, 2007) .
Adam Smith believed that trade contributed to the increase in sales of surplus production and helps align prices of factors of production between trading partners. Adam Smith prepared the theory of absolute costs. He claimed that it is better for the country to import cheaper goods than to produce them at higher costs and to export goods in which the country is the lower-cost leader. Specialization is the key for achieving competitive advantage. The theory explained that international trade is the result of an unequal distribution of national resources in the world (Kacperska, 2012) .
Other important contributors to the theory of international trade were classical economists, such as David Ricardo, who was the originator of relative costs theory. He claimed that the necessary conditions to extend trade were the diff erences in technologies of production and workforce achievement. This theory has one drawback, in that it does not explain the sources of workforce effi ciency, which is the basis of relative costs. David Ricardo claimed that absolute diff erence in cost production is not necessary to trade. The relative advantage in production of at least one good is necessary. The country will export the goods in which relative costs of production are lower than in another country.
However, one of the most important economists of international trade theory, Bertil Gothard Ohlin , elaborated the theory called the theory of abundant resources and its balance was diff erent endowment in basic production factors: capital and workforce (Kundera, 2004) .
MATERIALS AND METHODS
The objectives of the study are to: i) describe the macroeconomic factors and ii) estimate the impact of macroeconomic factors on the total agri-food products trade. This paper concentrates on the analysis of macroeconomic variables, using data from the Statistical Yearbooks of Agriculture and Rural Development and Eurostat Yearbook. We estimated the productivity of Polish agriculture. Consider, for simplicity, a single output-single input industry (Ray, Desli, 1997) .
The average productivity (AP) of this fi rm at time t is:
Thus, a productivity index for this fi rm at time t + 1, with period t treated as the base will be:
We also wanted to answer the question how to address the competitiveness of the Polish agricultural sector's reaction to macro forces. In order to determine the impact of macroeconomic variables on the balance trade, a multiple regression approach was used, which is described by the following formula (Sobczyk, 2005) :
where  i ..........the ith observation on the dependent variable (i = 1, 2, … n), x ij .........the ith observation on the jth independent variable belonging to the set of explanatory variables, and  0 ,  j  structural parameters of the regression equation. We used the method of stepwise regression. It is based on sequential adding to the model of those variables that have the most important impact on dependent variable trade balance. The model assumes another step by step joining the list of explanatory variables included in the model those variables that have the greatest impact on the dependent variable.
The following variables were sequentially explained: Y 1 (total exports of agricultural products), Y 2 (total imports of agricultural products), Y 3 (total trade balance). The most important factor having an impact on the balance of exports and imports according to Stefański (2010) are: the economic situation, exchange rate, investment and taxes. According to Stańko (2009) the following factors have an impact on the on the market situation, mainly: GDP, infl ation, the exchange rate, and changing population and environmental factors. However the authors of the paper, based on literature and experience, claim that, the explanatory variables were successively: X 1 (infl ation), X 2 (investment in agriculture and hunting), X 3 (GDP), X 4 (exchange rate) and X 5 (FAO food price index). We presented the data in the years 1995-2010. We used the descriptive and statistical methods to describe the changes in analyzed data. The authors used data from the Main Statistical Offi ce (MSO).
The estimated values of regression, standard error, t test to evaluate the regression equation and the level of importance (p = 0.05 most important).
RESULTS
One of the factors infl uencing the situation in the agricultural market is trading in agri-food products. This issue was the subject of interest to many economists, i.e., Keynes, who pointed out the positive aspects of foreign trade and economic development of the country in this situation (Kacperska, 2012) .
Polish integration with the EU has created greater opportunities for trade in agri-food products. EU markets are open for agricultural products from Poland, as the EU's.
The main reason for trade is variable costs of production of the same products in diff erent countries and diff erent relationships between the major market forces, i.e., supply and demand (Krzemiński, 2012) . The data presented on Fig. 2 show that Poland has a positive balance of total trade of agri-food trade. Until 2003 Poland had a negative balance of total agri-food trade. It was the eff ect of trade isolation of Polish economy before integration with European Union.
In exports to European Union, Polish food improved its competitive position. The biggest increase took part in 2004 and a little more in 2005. But, of course, the competitive position of Polish food might worsen. It can be expected that the changes of the external situation and appreciation of PLN will have an impact on exports products from Poland, as the EU's internal market allows the free movement of labor, capital and products (Barteczko, Przystupa, 2006) .
The data presented in Tab. I show that Poland has a negative trade balance in agri-food products to EU countries. Among the products that are the subject of foreign trade in 2010, a positive net balance was observed for processed foods, and live animals and products of animal origin. Traditionally, Poland has been a major exporter of dairy products, powdered milk, fruits and vegetables and beef and pork. A negative trade balance was recorded for products of plant origin and fats and oils. Improving the turnover of trade in agri-food products requires increased eff orts to promote Polish food, which is characterized by its fl avor and healthfulness, and a relatively low price compared to foreign food. Trading agro-food articles is critical to the balance of trade and the value of the Polish currency. A positive development in Polish foreign trade is made possible by the improved economic situation in the EU countries that are our major partners (Handel Zagraniczny Produktami Rolno-Spożywczymi -Stan i perspektywy, 2011). One of the most important trade groups are meat products. The export of meat increased eight times to 3,02 mld Euro in the years The other factors limiting exports of agrifood products include Russia's embargo and the uneven quality of some Polish products. It is worth mentioning that Poland is the fourth largest producer of milk, vegetables and other food products in the EU (Statistical Yearbook Of Agriculture, 2011) .
One important factor in agri-food product trade is the exchange rate. The exchange rate is characterized as price of some other currency explained in national currency. The increase of exchange rate of PLN to the euro is defi ned as depreciation of Polish currency, whereas the decrease of exchange rate of PLN to euro is called appreciation of the Polish currency (Stefański, 2006) .
The most important determinant of Polish agrifood product trade is the Euro exchange rate. The relation between the exchange rate and the trade is twofold. First the exchange rate impacts exports, but the volume of exports impacts the exchange rate. A er 2004 the exchange rate for the euro remained at high level however it was highly volatile.
There are many factors having an impact on the exchange rate. The most important is the possibility of development and peace on market. The current situation does not guarantee a low exchange rate as the economic and political situation in the EU and outside is unstable. The Ukraine crises have a negative impact on food markets, too. The embargo on EU products creates unstable situation and changes exchange rates for the Euro.
Another factor having an impact on exports and imports is global food prices, measured here as in index developed by FAO of the United Nations. The FAO global food price index shows big changes in the prices of products and the value of most products increased in recent years. Index changes in world market prices underlie part of the economic crises, the blockade of eastern markets and increased supply of products. The analysis of global food price index enables an evaluation of the short and long time risk and helps predict the domestic market situation.
The economic development of a country (GDP) determines its situation in the agricultural market. GDP at market prices is the sum of the whole value added created during the period of individual production process. GDP is explained by the sum of four components:
• Value of goods and services purchased by domestic households for consumption purposes (individual consumption, the actual consumption).
• Gross investment is the sum of goods (items of capital equipment) on services purchased by domestic entities conducting business activities (planned investment).
• State expenditures for goods and services, fi nanced from the proceeds of the fi nal sector, meaning goods forming part of GDP, which were acquired by the state. • Net exports, which is the diff erence between exports and imports. A better economic situation of the country favors the development of the agricultural sector. Improving GDP in the economy is important for consumers because, as they provide the GDP growth by 1 percentage point food consumption grows by 0.5 percentage points.
The share of agriculture in GDP is lower in more developed countries. In underdeveloped countries, the share of agriculture in GDP is greater. In the most developed economies of the world, e.g., the U.S. share of agriculture in GDP is below 1%. Although it seems extreme, it does not reduce the importance of agriculture in the economy. Instead what happens is that farmers substitute capital for labor and consumers buy more valueadded products. The U.S. food system is about 10% of the economy. Polish is more labor intensive and (Eurostat Yearbook, 2011) . Despite the lower level of per capita GDP, Poland is one of the fastest growing economies in the EU. Poland recorded an annual growth of GDP as compared to previous years, although this is no longer the economic downturn, while to the Eurozone crisis has created huge problems in some member countries (Fig. 2 ). An important factor for the development of agriculture is infl ation. On one hand, output prices of agricultural products are higher, but so are input prices. Recently, agricultural input prices have outpaced prices for agricultural products. This means that in order to purchase agricultural inputs, farmers must sell more agricultural products. There are many causes of infl ation in Poland and other countries, including the United States. Among the most important (Weise, 2012) are a low unemployment rate, the conviction and the fact that the existing infl ation has little to do with the monetary policy of the country. Other factors aff ecting the increase in infl ation may be too much of an increase in average wages, easy credit availability and the increase in fuel prices. In addition, the share of agriculture in GDP is declining. On average in the EU countries the agriculture share does not exceed 5%. Germany and the United Kingdom have the lowest share of agriculture in GDP (Wąs, Małażewska, 2012) .
The authors report that in 1990-2010 the share of agriculture in GDP declined in Lithuania from 34% to 3.5%. For comparison, in Poland, the share of agriculture in GDP in 1993 was 6.3% and in 2010 3.1% (Statistical Yearbook of Agriculture, 2011) . Since joining the EU, Poland has become a net benefi ciary of EU funds, which greatly accelerated rural investment. Increasing investment in the economy has a positive impact on the development of the country because it reduces unemployment, creates new jobs and improves the overall economic situation. Investment is a change in fi xed inputs used in a production process. In the narrowest defi nition, investment is the change in the physical capital that has a useful life of one year or longer (Zepeda, 2006) . However, Eisner (1985) estimated that less than 20 percent of total growth in the United States comes from physical capital formation. Rosenzweig and Binswanger (1993) found that agricultural investment behavior of farmers refl ects their risk aversion, with poorer farmers accepting lower returns in exchange for lower risk to smooth their consumption. The main groups of investment in agriculture and hunting are: buildings and structures, machinery, equipment and tools, and means of transport (Tab. II). In the period 2005-2010, the fastest growth rate of investment has been in machinery, technical equipment and tools (69.3%), followed by building and construction (52.1%) and transportation (49.3%).
The investment structure was dominated in 2010 by investment in machinery, equipment and tools (38.3%), buildings and construction (34.5%). The data show that agriculture is mostly rebuilding machinery and buildings. To increase the volume of production, however, the best solutions are productive investments and the purchase of land. The current structure of investment may lead to an increase in the value of fi xed assets and freeze funds in machines, which in turn carry a high risk of depreciation.
The competitiveness is closely linked with international markets and open economy taking part in international work division. The topic of international competitiveness is an interest of many scientists, mainly in the context of European Integration and globalization processes, which seek to fi nd factors having an impact on international trade off . That is why it is important to recognize theoretical and practical aspects of competitiveness. We wanted to examine if there is a correlation between variables (Tab. III). We have found a large correlation between analyzed variables. That is why we decided to analyze the individual impact on the effi ciency of agriculture. We cannot measure the impact of all variables together on trade balance, exports and imports. The infl ation X 1 is correlated with X 2 (investment in agriculture). Exchange rate (X 4 ) is correlated with X 2 (investment in agriculture) and X 5 (FAO food price index), which suggests common relations in the agricultural economy.
Finally we have measured the impact of macroeconomic factors on total exports of agricultural products, total imports and total trade balance (Tab. IV). The strongest impact was observed in total imports of agri-food. The R 2 in the models are high, which suggests that the variables are chosen well. We have used regression analysis to measure the impact of individual variables on the trade balance. We have found some variables were important in the analysis.
The imports of agricultural products was explained by three variables: X 2 (investment in agriculture), X 3 (GDP), and X 5 (FAO food price index). The strongest impact on total exports took: X 4 (investment in agriculture and hunting). The variable, X 1 (infl ation), had a negative impact on total trade balance, but X 2 (investment in agriculture) had a positive impact on total trade balance. That is why we can conclude that the integration with the European Union improved the stabilization of Polish agriculture products because it helped to sell products abroad to the Common Market .
The agricultural sector in Poland in recent years has rapidly changed as it adapted to EU standards. Farms and agricultural businesses must make investments to improve competitiveness. This provides access to direct subsidies and the RDP 2007-2013 .
CONCLUSION
Analysis of the Polish macroeconomic variables shows a general improvement in the economy. Most macroeconomic indicators have improved. However, the GDP growth rate has been weakened in recent years, as the problems for other European countries aff ect Poland. Especially important are the problems in the euro area. Foreign trade has increased, with more imports and exports of agri-food products in 2000-2010, showing a stronger bond of the Polish economy to other economies, especially the countries of the EU. There are many tools regulating trade of agri-food products, such as import tariff s for products from outside the EU. Another macroeconomic variable that has done well is the growth in capital expenditures. The fact that the vast majority of capital expenditure involved buildings and machinery and equipment is a drawback. This can cause the phenomenon of over-investment and increasing the cost of living for the farm families. The most important factors having an impact on trade of agri-food products are: X 2 (investment in agriculture) and X 5 (FAO food price index). These results demonstrate that Poland is in a global market and the changes globally have an impact on the situation in these markets. One variable X 1 (infl ation) had a negative impact on total trade balance. The volatility of the price of goods, rising costs of transport, and changing rules have negative impacts on trade. It means that global markets develop in times of peace and free market competition.
